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Goals/ Objectives: (1) Identify coolwater habitats and associated fish species on Illinois’ 
wadeable streams; (2) Characterize thermal and flow regimes under current conditions 
and scenarios describing landcover and climate change; (3)  Assess vulnerability 
(sensitivity and exposure) of thermal and flow regimes to landcover and climate changes 
for coolwater reaches; (4)  Examine potential changes in fish species distributions and 
connectivity of their associated habitats; (5) provide annual and final reports that include 
an assessment of vulnerability to alterations in landcover and climate projected to occur 
in Illinois. 
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Project Title:   
Assessing Vulnerability of Coolwater Habitats in Illinois Wadeable Streams.   
 
 
Narrative:   
 
 
Work during this reporting period focused on reviewing and compiling existing data from 
previous and ongoing projects (Hinz et al. 2011, Metzke et al. 2012, Hinz et al. 2013) and 
preparing those data for use in this project.  Coolwater habitats were identified using 
existing water temperature records and supplemental information based on observed 
distributions of fish species previously identified as associated with coolwater in Illinois 
(Hinz et al. 2011).  Coolwater fish distributions were reviewed and focal species (Brook 
Stickleback, Longnose Dace, Mottled Sculpin) were selected for further study based on 
existing data.  Water temperature loggers were deployed and maintained at thirty stream 
reaches with characteristics associated with coolwater habitat during the reporting period 
 
We expanded considerable effort working with IDNR Watershed Protection Section staff 
to assure that our GIS data are compatible with upgrades to their system (T-60-D-1).  
This included review and edits of stream linework based on 1:24,000 NHD throughout 
Illinois.  This work is ongoing. 
 
The equivalent of one FTE research scientist was employed during this reporting period 
to support this work.  We also employed one summer hourly worker to assist with data 
entry, analysis, and temperature monitoring.  
 
 
Job 1:  Identify coolwater habitats (reaches) on wadeable streams in Illinois and 
their associated fish species in greatest need of conservation. 
 
 
We compiled existing water temperature records from over 200 sites statewide (Figure 1) 
and classified each record based on the mean daily temperature (MDJT) from the month 
of July.  Sites with MDJT below 22 degrees Celsius were considered coolwater and will 
be further characterized in subsequent Jobs (Hinz et al. 2011).  Georeferenced locations 
of key coolwater fish species identified in our previous project (Hinz et al. 2011) were 
also reviewed statewide (Figures 2-4) based on available information (Metzke et al. 
2012).  Additionally we examined the use of an existing DARCY model (Figure 5) and 
began discussions for an improved application of the model with Dr. Matt Baker 
(University of Maryland – Baltimore County) who developed the existing model. 
 
Based on these reviews we selected stream reaches with known locations of three fish 
species (Brook Stickleback, Longnose Dace, Mottled Sculpin) associated with coolwater 
temperatures in Illinois streams (Hinz et al. 2011) to be the focus of collecting additional 
information and to constrain the vulnerability analysis (Figure 6).  Approximately thirty 
of these sites were visited during the project period (see Job 2). 
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This job has been completed by identifying coolwater habitats have using existing 
resources.  
 
 
Job 2:  Characterize thermal and flow regimes of identified coolwater reaches under 
current conditions and several scenarios describing changes to landcover and 
climate.  
 
 
We reviewed available climate downscaling data associated with an ongoing Upper 
Midwest Great Lakes – Landscape Conservation Cooperative project (Jason Robinson, 
INHS).  These data will be integrated into our GIS system when upgrades have been 
completed. 
 
Site selection for further monitoring and analysis was completed using existing 
information.  Locations with historic, but not recent, records of the focal fish species 
were prioritized for temperature monitoring and habitat surveys.  Additional locations 
included reaches with water temperature records from multiple years and those known to 
have had cool summer temperatures (Figure 6).  Monitors were deployed at these 
characterization sites to record water temperature at either one hour or 15 minute 
intervals.  Selected sites were revisited in the fall and water temperature loggers were 
downloaded and reset.  Further characterization of the thermal regime and flow regime of 
stream reaches requires the completion of upgrades to stream linework and associated 
summaries.  This work is ongoing. 
 
 
Job 3:  Assess the vulnerability (exposure and sensitivity) of coolwater reaches to 
potential landcover and climate changes based on alterations of thermal and flow 
regimes.   
 
 
No work was scheduled for this Job.  Further assessment of the vulnerability of stream 
reaches requires the completion of upgrades to stream linework and associated 
summaries.  This work is scheduled to begin in the next quarter. 
 
 
Job 4:  Examine potential changes in fish species distributions and connectivity of 
habitats associated with landcover and climate change scenarios.  
 
 
No work was scheduled for this Job.  However, we are continuing to work with 
colleagues at INHS on species specific distribution models for key fish species of interest 
in this project.  Approximately 80 statewide fish species distribution models have been 
developed to date.  This work is scheduled to begin in the next quarter. 
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Job 5:  Prepare reports and manuscripts.  
 
This Annual Report was prepared. 
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Figure 1.  Water temperature monitoring stations on Illinois streams.  Most stations have 
information from a single year between 1999 – 2013. 
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Figure 2.  Fish species that were only found in stream reaches with cool or cold water 
temperatures (Mean Daily July Temperature <22 C) in our previous study (Hinz et al. 
2011). 
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Figure 3.  Fish species associated with coldwater stream conditions in Illinois based on 
species indicator analysis conducted in in our previous study (Hinz et al. 2011). 
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Figure 4.  Fish species associated with coolwater stream conditions in Illinois based on 
species indicator analysis conducted in in our previous study (Hinz et al. 2011). 
  
Annual Report October 2013- September 2014 
p. 8 
 
 
Figure 5.  Potential near surface groundwater movement in Illinois associated with a GIS 
based model approximating Darcy’s Law.  We have previously found that sites with 
values more than one standard deviation from the statewide mean are associated with 
cool water temperatures. 
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Figure 6.  Sites selected to further characterize based on observed associations with 
coolwater focal species (Mottled Sculpin, Brook Stickleback, Longnose Dace) or mean 
daily July water temperatures < 22 degrees Celsius.  Water temperature monitors were 
deployed at each of these locations in spring of 2014 and continue to collect information. 
